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Amendments to the Claims: 



1. (currently amended) A computer- implemented method for 
automatically invoking a at least one predetermined debugger 
commanq at a desired location of a single thread of a program 
containing at least one thread, said method comprising: 

(a) embedding within said single thread at said desired 
location thereof a utility which reads a trace file in 
whVch said at least one predetermined debugger command 
has\ been previously embedded; and 

(b) running the program so that on reaching said desired 
loca&ion, the utility is invoked for reading said trace 
file \and invoking said at least one predetermined 
debugger command . 




2. (currently Wended) The method according to Claim 3-5- 1., 
wherein said utility performs the following steps operations : 

i. checks \on entry to the utility whether a trace file 
exists, 

ii. if the &race file does not exist on entry to the 
utility , qreates the trace file and writes thereto a 
traced va^ue of at least one variable at said 
desired location of the program, and 

i±l. if the traoe file does exist on entry to the 
utility , compares a current value of the least one 
variable with V respective line in the trace file 
and if they ar4 different construes the respective 
line in the trace file as a debugger command and 
invokes a debugger so as to execute the debugger 
command; 

whereby upon running th& program prior to carrying out 
said method the utility traces one or more variables to the 
trace file, and step (a) includes modifying the trace file so 
as to replace or insert at le^st one traced value with the 
predetermined debugger command. 

3. (currently amended) The methoJi according to Claim 3-& 1, 
wherein the debugger attaches i\self to a predetermined 
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debugger command, which halts execution of the program and 
shows a\state of the program at that time. 

4. (currently amended) The method according to Claim 3-5 l f 
wherein t\ie program is multi- threaded and there is included 

e f urthelr step operation of : 

(c) provYding a mechanism for rerunning the program with 
identical interleaving as far as instrumentation 
statements are concerned. 

5. ( currently \ amended) The method according to Claim 1, 
further including the otcp operation of creating the mechanism 
automatically usiVig the instrumentation statements. 




. (< 

where 



[currently amended) The method according to Claim -3-5- 1, 
;rein the prograirt includes multiple threads, each of which 
prints an invariant \associated with a status of the program, 
said invariant having\a value that remains constant regardless 
of the interleaving. 

7. (currently amende d\ A computer- implemented method for 
automatically invoking A at least one predetermined debugger 
function command at a desYred location of a specific thread of 
a program containing at\ least one thread, said method 
comprising : 

(a) embedding within the \specif ic thread of the program at 
said desired location thereof a utility which: 

i) checks whether a trace file exists on entry to the 
utility , 

ii) if the trace file dfoes not exist on entry to the 
utility , creates the trace file and writes a 
traced value of at le^pt one variable thereto at a 
desired location of the\program, and 

iii) _ if the trace file does exist on entry to the 
utility , compares a current value of the least one 
variable with a respective line in the trace file 
and if they are different Ynvokes a debugger so as 
to execute a debugger command embedded in the 
trace file in place of the traced value; and 
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statements ara concerned. 



(b) Running the program so that on reaching said desired 
cation, the utility is invoked for reading a modified 

trace file readable by the program wherein at least one 
traced value is replaced or augmented by said debugger 
command . 

8. (currently amended) The method according to Claim 7, 
wherein the \t least one predetermined debugger command halts 
execution of t3he program and shows the state of the program at 
that time. 

9. (currently Amended) The method according to Claim 7, 
wherein the program is multi -threaded and there is included 
the further step operation of : 

(c) providing a\ mechanism for rerunning the program with 
V C— identical interleaving as far as instrumentation 

10. (currently amended) The method according to Claim 9, 
including the further otcp operation of creating the mechanism 
automatically using the instrumentation statements. 

11. (original) The method according to Claim 7, wherein the 
program includes multipl^ threads, each of which prints an 
invariant associated with\ a status of the program, said 
invariant having a value tt\at remains constant regardless of 
the interleaving, 

12. (currently amended) The \ method according to Claim 7, 
wherein the program includes multiple threads and step 
operation (a) (ii) includes 

i) creating for each thread a respective trace file 
having a name which i\s uniquely defined by a name 
of the respective thread; 
thereby allowing debugger commands embedded in any of the 
trace files to be executed during\ a respective one of the 
threads 

13. (currently amended) The method \according to Claim 12, 
further including the otop operation V)f automatically naming 
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So 




said tVace files according to a predetermined execution- 
independent naming scheme . 

14. (currently amended) The method according to Claim 13, 
wherein skid naming scheme includes the — otcpo of : 

i) \ assigning a root name to a root thread, 

ii) \maintaining a thread-bound index structure for 
lding for each thread a corresponding index 
unter which is atomically incremented upon 

thread creation, and 

iii) ^pon creation of a child thread assigning a 
name \±ncluding a prefix indicative of a name of a 
respective parent thread and a suffix indicative 
of an \ index counter of the respective parent 
thread. 

15. (currently amended) The method according to Claim 11, 
wherein otcp operation X (a) (ii) includes: 

i) attempting \a bipartite matching between the 
threads and \he traces such that every thread has 
a trace which contains what the thread printed, 
and 

ii) if said bipartite matching is not possible, then 
stopping the program so as to avoid executing 
debugger commands\ embedded in each of the traces 
at the wrong time, 

16. (original) The method according to Claim 11, further 
including providing a mechanism lor manually or automatically 
bypassing step (a) (ii) so that traces are created in respect 
of only a subset of the threads , 

17. (currently amended) The metho^ according to Claim 11, 
wherein otcp operation (b) includes: 

i) reading the modified trcJce file in respect of 
local views of the threads \only, so as to avoid a 
need for synchronizing B^reak-points in said 
multiple threads . 
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18. (currently amended) A computer program storage device 
readable^ by machine, tangibly embodying a program of 

instructions executable by the machine to perform a method 

otcpo foi\ automatically invoking a at least one predetermined 
debugger opmmand at a desired location of a single thread of a 
program containing at least one thread, said method 
comprising : 

(a) embedding within said program thread at said desired 
location thereof a utility which reads a trace file in 
which s^id at least one predetermined debugger command 
has been\previously embedded; and 

(b) running ohe program so that on reaching said desired 
location, Vhe utility is invoked for reading said trace 
file and invoking said at least one predetermined 
debugger command . 

19. (currently amended) A computer program product comprising 
a computer useable medium having computer readable program 
code embodied therein\ for automatically invoking a at least 
one predetermined debugger command at a desired location of a 
single thread of a program containing at least one thread, 
said computer program proauct comprising: 

computer readable program code for causing the computer 
to embed within said program thread at said desired location 
thereof a utility which refeds a trace file in which said at 
least one predetermined debugger command has been previously 
embedded ; and 

computer readable progrkm code for causing the computer 
to run the program so that onyreaching said desired location, 
the utility is invoked for \reading said trace file and 
invoking said at least one predetermined debugger command. 

20. (currently amended) A computer program storage device 
readable by machine, tangibly \ embodying a program of 
instructions executable by the machine to perform a method 
otcpo for automatically invoking et >a.t least one predetermined 
debugger function command at a desired location of a specific 
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thread A of a program containing at least one thread, said 
method comprising: 

(a) e^ribedding within the specific thread of the program at 
sAid desired location thereof a utility which: 

i) \ checks whether a trace file exists on entry to the 
utility , 

ii) \if the trace file does not exist on entry to the 
±ility , creates the trace file and writes a 

tVaced value of at least one variable thereto at a 
destired location of the program, and 

iii) \f the trace file does exist on entry to the 
utility, compares a current value of the least one 
variat\Le with a respective line in the trace file 
and if \they are different invokes a debugger so as 
to exec\ite a debugger command embedded in the 
trace fil^ in place of the traced value; and 

(b) running the pnogram so that on reaching said desired 
location, the utility is invoked for reading a modified 
trace file reada&le by the program wherein at least one 
traced value is replaced or augmented by said debugger 
command . 

21. (currently amended) A \computer program product comprising 
a computer useable medium \ having computer readable program 
code embodied therein for Automatically invoking a at least 
one predetermined debugger Vunction command at a desired 
location of a specific thread h>f a program containing at least 
one thread, said computer program product comprising: 

computer readable program >code for causing the computer 
to embed within the specific thread of the program at said 
desired location thereof a utility^ which reads a trace file in 
which said at least one predetermined debugger command has 
been previously embedded-^, 

computer readable program code\ for causing the computer 
to chccko check whether a trace file exists, 

computer readable program code for causing the computer 
to create the trace file if the trace Vile does not exist on 
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enujry to the utility , and to write a traced value of at least 
onevvariable thereto at a desired location of the program, and 
\ computer readable program code for causing the computer 
to compare a current value of the least one variable with a 
respective line in the trace file if the trace file does exist 
on entry to the utility , and if they are different to invoke a 
ebugger\ so as to execute a debugger command embedded in the 
trace file* in place of the traced value; and 

computer readable program code for causing the computer 
o run the Vrogram so that on reaching said desired location, 
the utility \ is invoked for reading a modified trace file 
readable by tme program wherein at least one traced value is 
replaced or augmented by said debugger command. 

22, (currently Wended) A computer program storage device 
readable by machine, tangibly embodying a program of 
instructions execirtable by the machine to perform a method 
steps for automatically invoking a at least one predetermined 
debugger function coiWnand at a desired location of a specific 
thread of a program \ containing at least one thread, said 
method comprising: \ 

(a) checking whether \a trace file exists on entry to the 
utility , \ 

(b) if the trace filA does not exist on entry to the 
utility , creating tke trace file and writco writing a 
traced value of at \least one variable thereto at a 
desired location of this program, and 

(c) if the trace file doe^ exist on entry to the utility , 
comparing a current value of said at least one variable 
with a respective line in the trace file and if they 
are different invoking a \ debugger so as to execute a 
debugger command embedded \n the trace file in place of 
the traced value . \ 

23. (currently amended) A computer Wogram product comprising 
a computer useable medium having aomputer readable program 
code embodied therein for automatically invoking a at least 
one predetermined debugger function \ command at a desired 
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location of a specific thread of a program containing at least 
one thread, said computer program product comprising: 

\ computer readable program code for causing the computer 
to chacko check whether a trace file exists on entry to the 
utilit jr , 

computer readable program code for causing the computer 
:o creaue the trace file if the trace file does not exist on 
/ entry to Vhe utility , and to write a traced value of at least 
\one variable thereto at a desired location of the program, and 

computer readable program code for causing the computer 
to compare a\current value of the at least one variable with a 
respective liiae in the trace file if the trace file does exist 
on entry to th$ utility , and if they are different to invoke a 
debugger so as \to execute a debugger command embedded in the 
-trace file in pla.ce of the traced value. 

24. (currently amended) A computer- implemented system for 
automatically invoking et at least one predetermined debugger 
command at a desired location of a single thread of a program 
containing at least one thread, said system comprising: 

a code modifier \f or embedding within said single thread 
at said desired location thereof a utility which reads a trace 
file in which said at least one predetermined debugger command 
has been previously embedded, and 

a processor for invoking said utility for reading said 
trace file during running V)f the program upon reaching said 
desired location and invoking said at least one predetermined 
debugger command. 

25. (currently amended) The \system according to Claim 24, 
further including : 

a file management system \ coupled to the processor and 
responsive to said utility for checking whether a trace file 
exists on entry to the utility , \ and for creating the trace 
file if it does not exist on entryyto the utility , 

a file modifier coupled to the file management system 
and responsive to the trace file being created for writing to 
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the trace file a traced value of at least one variable at said 
desired location of the program, and 

a comparator coupled to the processor for comparing a 
/current value of the least one variable with a respective line 
in the trace file and if they are different construing the 
respective \ line in the trace file as a debugger command and 
invoking a debugger so as to execute the debugger command. 

26. (original) The system according to Claim 24, wherein the 
debugger is ^adapted to attach itself to a predetermined 
debugger commamd, which halts execution of the program and 
shows a state on the program at that time. 

27. (original) Tnse system according to Claim 24, wherein the 
program is mult i -^threaded and there is further included a 
replay mechanism coupled to the processor for rerunning the 
program with identical interleaving as far as instrumentation 
statements are concerned. 

28. (currently amendea) A computer- implemented system for 
automatically invoking a at least one predetermined debugger 
function command at a desdred location of a specific thread of 
a program containing aV least one thread, said system 
comprising: \ 

a code modifier for embedding within said single thread 
at said desired location thereof a utility which reads a trace 
file in which said at least ofoe predetermined debugger command 
has been previously embedded, \ 

a file management systemX coupled to the processor and 
responsive to said utility for checking whether a trace file 
exists on entry to the utility , \ and for creating the trace 
file if it does not exist on entry\to the utility , 

a file modifier coupled to Vhe file management system 
and responsive to the trace file being created for writing to 
trace file a traced value of at least one variable at said 
desired location of the program, \ 

a processor for running the progVam so that on reaching 
said desired location, the utility is\invoked for reading a 
modified trace file readable by the program wherein at least 
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one tracked value is replaced or augmented by said debugger 
jjqmmand, ^nd 

a comparator coupled to the processor for comparing a 
durrent value of the least one variable with a respective line 
in the trace file and if they are different construing the 
respective line in the trace file as a debugger command and 
invoking a debugger so as to execute the debugger command. 

29. (originalA The system according to Claim 28, wherein the 
program is mu\ti- threaded and there is further included a 
replay mechanist coupled to the processor for rerunning the 
program with identical interleaving as far as instrumentation 
statements are concerned. 

30. (original) The\ system according to Claim 28, wherein the 
rogram includes multiple threads and the file management 

system is adapted to\create for each thread a respective trace 
file having a name which is uniquely defined by a name of the 
respective thread, thereby allowing debugger commands embedded 
in any of the trace flJS^s to be executed during a respective 
one of the threads . 

31. (original) The system\ according to Claim 30, wherein the 
file management system As responsive to a predetermined 
execution- independent naming scheme for automatically naming 
said trace files. 

32. (original) The system according to Claim 31, wherein the 
file management system includes 

an assignment unit for assigning a root name to a root 
thread, and 

a thread-bound index structure for holding for each 
thread a corresponding index counter which is atomically 
incremented upon thread creation; 

said assignment unit being responsive to creation of a 
child thread for assigning a name including a prefix 
indicative of a name of a respectiVe parent thread and a 
suffix indicative of an index counter of the respective parent 
thread . 
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33. (original) The system according to Claim 32, wherein the 
x^aGsignment Yunit is responsive to no consistent naming being 

possible for attempting a bipartite matching between the 
[threads and\the traces such that every thread has a trace 
which contains what the thread printed, and for stopping the 
program so as\to avoid executing debugger commands embedded in 
ach of the \traces at the wrong time if said bipartite 
matching is not\possible . 

34. (original) Vrhe system according to Claim 28, further 
including a bypass mechanism coupled to the file modifier for 
allowing creation\ of the trace file to be manually or 
automatically bypassed so that traces are created in respect 
of only a subset of the threads . 

35. (original) The system according to Claim 28, wherein the 
processor is adapted\ to read the modified trace file in 
respect of local views \of the threads only, so as to avoid a 
need for synchronizing break-points in said multiple threads, 
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